This research investigates the much-debated factor structure of the 54-item version of Ryff's (1989) Scales of Psychological Well-being (SPWB). Using two samples (n1 = 573; n2 = 449) of undergraduate university students, we apply confirmatory factor analysis (CFA) along with recently developed exploratory structural equation modeling (ESEM) techniques to evaluate several unidimensional and multidimensional models identified in previous research, as well as a new bifactor model. In a bifactor model, items load directly on both a global and a specific factor; when tested using ESEM, cross-loadings on other specific factors are also permitted and are targeted to be as close to zero as possible. After comparing various ESEM and traditional CFA models, the results indicate that a bifactor model estimated using ESEM provided the best fit to the data. Most items were found to reflect the global factor, but some items failed to reflect the intended specific factor. Thus, the 54-item version of the SPWB appears to be a good measure of overall psychological well-being, but may need refinement as a measure of the intended specific factors, at least among young adults. The benefits of applying ESEM to investigate the factor structure of the SPWB in other populations are discussed. 
Introduction
In 1989, Carol Ryff introduced a model of psychological well-being to extend thinking and research beyond the traditional focus on hedonic well-being (happiness; life satisfaction; positive affect). The model had its roots in Aristotelian philosophy (Aristotle, trans. 1985) and was intended to integrate concepts from existential and humanistic psychology (e.g., Allport, 1961; Frankl & Lasch, 1959 Maslow, 1968; Rogers, 1962) to capture the essence of what is now commonly referred to as eudaimonic well-being (Ryan & Deci, 2001; Waterman, 2011) .
In contrast to hedonic well-being, eudaimonic well-being emphasizes the realization of an individual's unique potential. Ryff proposed a multi-dimensional framework and developed a measure with six subscales: purpose in life (i.e., feeling that one's life has meaning and purpose), autonomy (i.e., living in accord with one's personal convictions), personal growth (i.e., making use of one's talents and potential), environmental mastery (i.e., effective management of ones' life situation), positive relations (i.e., deep connections with significant others), and selfacceptance (i.e., knowledge and acceptance of one's strengths and limitations). Ryff's (1989) Scales of Psychological Well-being (SPWB) have been translated into multiple languages and used extensively in research around the world (see Ryff, 2014 , for a review). Despite the extensive use, there is some controversy regarding the dimensionality of the SPWB. Indeed, this issue was the focus of a debate by Ryff and Singer (2006) and Springer and colleagues Springer, Hauser, & Freese, 2006) 
in Social Science
Research. Springer and Hauser acknowledged that a 6-factor solution fit best (albeit not well) for several data sets, but noted that the correlations among some of the factors were sufficiently strong (.72 -.97) that they could not be considered distinct constructs. Ryff acknowledged the strong correlations but cited a large body of evidence demonstrating that even the more highly correlated scales relate differently to other variables. For example, in several cross-sectional studies it has been found that environmental mastery increases with age, whereas purpose in life and personal growth decline, and self-acceptance does not change (Clarke, Marshall, Ryff, & Rosenthal, 2000; Ryff, 1989; Ryff & Keyes, 1995) . These differences, she argued, provide evidence that the distinctions among the six dimensions are worth making.
Several other investigators have also addressed the dimensionality issue using a variety of analytic techniques, including principal components analysis (PCA; e.g., Kofka & Kozma, 2002) , exploratory factor analysis (EFA; e.g., Burns & Machin, 2009) , and confirmatory factor analysis (CFA; e.g., Abbott, Ploubidid, Huppert, Kuh, & Croudace, 2006) . The findings have been mixed, as have the conclusions concerning how the SPWB should be scored, interpreted, and applied. The analytic techniques used in these studies all have their limitations. Therefore, in the present investigation, we evaluated the dimensionality of the SPWB using a relatively new analytic technique, exploratory structural equation modeling (ESEM; Asparouhov & Muthén, 2009; Marsh, Morin, Parker, & Kaur, 2014) , that capitalizes on the strengths of previous exploratory and confirmatory techniques. Specifically, we used ESEM to test several competing models, including those proposed in the previous literature. We describe ESEM and its relative advantages over traditional EFA and CFA below, following a more detailed review of previous research on the dimensionality of the SPWB.
Factor Structure of the SPWB
The SPWB were developed by Ryff (1989) using a construct-oriented approach (Wiggins, 1973) . Starting with theoretical descriptions of individuals at the high and low ends of six well-being dimensions, Ryff wrote a large set of items for each construct. The content of these items varied widely to capture their full breadth and relevance to diverse populations. The original measure comprised 20 items per scale, but these have subsequently been reduced to 14-, 9-, 7-, and 3-item versions. The measures are typically administered in an anonymous self-report format, but have also been administered in face-to-face and telephone interviews. Differences in the observed factor structure of the SPWB are undoubtedly affected by the scale length and administration strategy but, as discussed in the next section, might also reflect differences in the analytic strategies used by different investigators.
Although Ryff and her colleagues (Clarke, Marshall, Ryff, & Wheaton, 2001; Ryff, 1989; Ryff & Keyes, 1995) provided some support for a 6-dimensional structure of the SPWB, others have challenged these findings. For example, Kafka and Kozma (2002) reported evidence for a single dimension, and other researchers have suggested that the strong correlations among the factors justifies inclusion of a global second-order factor (van Dierendonck, 2004) . Still others suggest that there may be sufficient justification for treating autonomy and personal relations as independent factors, but that environmental mastery, self-acceptance, purpose in life, and personal growth can be combined or represented by a second-order factor (e.g., Abbott et al., 2006; Burns & Machin, 2009 ). Other researchers have argued that a 6-factor model provides the best fit to the data, but that the factors are highly correlated . Springer and Hauser also argued that, even though it fits the data best, the 6-factor model does not fit the data well. To obtain acceptable fit, they included method factors to account for keying direction and allowed correlated errors among adjacent items.
As noted previously, Ryff and Singer (2006) acknowledged the high correlations among the dimensions, but argued that there is sufficient evidence to suggest that the dimensions relate differently to other variables. They also argued that the content of the dimensions is quite distinct (i.e., the dimensions have face validity) and individual dimensions might be of particular interest in applied contexts. Thus, all things considered, Ryff and Singer argued that the SPWB are best treated as comprising six distinguishable dimensions.
One noteworthy anomaly regarding scale length is the finding that the short 3-item versions of the SPWB tend to have the lowest reliability, but also yield among the strongest support for a 6-factor structure. In contrast, the longer versions tend to be more reliable, but often fail to support a 6-factor structure. The low reliability of the 3-item versions is not surprising, as reliability tends to increase with scale length (Cronbach, 1970) . In this case, reliabilities are particularly likely to be affected by attempts to maintain content breadth in the selection of items.
It is also possible, however, that the selection of such a small set of items allowed for minimization of content overlap across dimensions. In contrast, aggregation across a larger number of items with diverse content can yield high reliabilities even when inter-item correlations are quite low. However, as item content becomes more varied, the likelihood of content overlap increases. This might help to explain why it is more difficult to find support for the 6-dimensional structure using longer scales. As we discuss below, overlap in item content is incompatible with the assumptions underlying parameter estimation in CFA.
Analytic Procedures
A variety of analytic techniques have been employed in the investigation of the factor structure of the SPWB. Kafka and Kozma (2002) used PCA with orthogonal rotation. PCA is an exploratory technique, but is best suited to the purpose of data reduction rather than identification of an optimal latent-factor structure (Bandalos & Boehm-Kaufman, 2009 ).
Moreover, the use of orthogonal rotation is incompatible with the theoretical structure of Ryff's (1989) model. Other authors have used exploratory factor analyses with oblique rotation (e.g., Burns & Malchin, 2009) . EFA can be very useful when the factor structure is unknown, but it is less well-suited to testing theory. Initial extraction of factors is intended to account for maximum variance among the variables. Rotation tends to spread the variance more evenly across factors, but the criteria used for this purpose (e.g., simple structure; Thurstone, 1945) are not theorydriven. Consequently, EFA with oblique rotation will not always produce a structure compatible with theory, even when such a structure would provide a good fit to the data.
The most common technique used to investigate the factor structure of the SPWB has been CFA. With CFA, the investigator specifies one or more models (i.e., factor structures) in advance. Each model is specified by indicating which items will define each factor. That is, each item is presumed to reflect only one latent factor; loadings on all other factors are set to zero.
One of the major advantages of CFA is the ability to measure and compare the fit of alternative models. A model is said to 'fit' the data well when the parameters (e.g., loadings, disturbance terms, factor correlations) estimated for a model can be used to reproduce a covariance matrix that is a close approximation of the original. Arguably, one of the disadvantages of CFA is the often-unrealistic assumption that the loadings of an item on all latent factors but one are zero (Asparouhov & Muthén, 2009; Marsh et al., 2014) . This assumption is particularly unrealistic for multidimensional constructs like psychological well-being where there is likely to be some natural overlap. This overlap is clearly seen in the non-zero cross-loadings in EFA.
Another advantage of CFA over EFA is the ability to test hierarchical models, where the first-order latent factors define one or more higher-order factors. As noted earlier, several studies found evidence for a higher-order global well-being factor defined by the six first-order wellbeing dimensions (e.g., Abbott et al., 2006; . However, it has been noted recently that this approach involves assumptions that might not be consistent with the data (e.g., Morin et al., 2016; Reise, 2012) . Specifically, in a hierarchical model, the influence of the higher-order factor on the indicator variables (e.g., items) is presumed to be indirect through the first-order factors (i.e., the effect is a product of the loading of the first-order factor on the second-order factor and the loading of the indicator on the first-order factor). Because the indicators of a first-order factor all share that factor's loading on the second-order factor, it is assumed that the influence of the second-order factor on the indicators, albeit different, are proportional (Gignac, 2016; Morin et al., 2016) . This may or may not be true, and could lead to misinterpretation of the data.
A relatively new analytic strategy that combines the advantages of EFA and CFA is ESEM (Asparouhov & Muthén, 2009; Marsh et al., 2014) . Like CFA, ESEM is model-based and can be used to evaluate and compare the fit of multiple solutions. However, like EFA, ESEM allows for modest cross-loadings of items on factors other than its designated factor. This is accomplished by using target rotation procedures whereby cross-loadings are freed with the specification that they be as close to zero as possible. Also, like CFA, ESEM can be used to test models where it is assumed that an indicator reflects both a specific and a global factor. For example, in the case of the SPWB, an item intended to measure autonomy might also be expected to reflect a global sense of psychological well-being. This model is tested by specifying what is referred to as a bifactor model. In the bifactor model, each indicator loads directly on its designated specific factor and on a global factor. By allowing each indicator to load directly on the global factor, the assumption of proportionality inherent in hierarchical models is unnecessary. The resulting factors are also orthogonal and allow for the assessment of the unique variance in each item that is attributable to the global factor and the corresponding specific factor (Gignac, 2016) .
Although it is relatively new, ESEM has been used with success in the evaluation of other established measures. For example, Guay, Morin, Litalien, Valois, & Vallerand (2015) used ESEM to evaluate the factor structure of the Academic Motivation Scale (AMS; Vallerand et al., 1992) . Previous studies using CFA were often unable to find good fit for a model reflecting the underlying theory. Guay et al. found that by allowing cross-loadings, the expected 7-factor model fit the data well. One of the problems with the AMS that contributed to difficulties in the CFA was the strong correlations among the latent factors. This is the same problem that has been observed for the SPWB (e.g., . When cross-loadings are fixed (unrealistically) at zero in CFA, the variance shared by indicators of the different constructs in the model is accounted for by inflated correlations among the latent factors. When cross-loadings are permitted, the correlations among the latent factors decrease (Asparouhov & Muthén, 2009 ).
More recently, Litalien, Morin, Gagné, Vallerand, Losier, and Ryan (2017) also examined the AMS and found that a bifactor ESEM structure was the best fitting model even when compared to the 7-factor ESEM solution supported in Guay et al.'s (2015) work. Litalien and colleagues' finding is an apt example of how ESEM often results in reduced latent factor correlations, but can also result in inflated cross-loadings when the presence of a global factor is ignored, leading to suboptimal fit (Morin, Arens, & Marsh, 2016) . Other researchers have also applied ESEM and found a bifactor structure to fit the data best for a variety of measures with similar issues as the SPWB (e.g., Howard, Gagné, Morin, & Forest, 2016; Morin et al., 2016; Sánchez-Oliva, et al., 2017) , suggesting that it might be important to investigate both the theorized 6-factor structure of the SPWB as well as a bifactor structure.
Present Research
Our objectives in the present research were to use ESEM to investigate the factor structure of the SPWB with data obtained from two university student samples. Although exclusive use of university samples limits generalizability to other populations, it is a population that has been used in several previous investigations (e.g., Gallagher, Lopez, & Preacher, 2009; Kafka & Kozma, 2002; van Dierendonck, 2004) and for whom psychological well-being is an important variable (e.g., psychological well-being is negatively associated with various health risk behaviours in young adults attending college; Schwartz et al., 2011) . Moreover, having multiple samples from the same population allows us to evaluate consistency within a population. We hope that by introducing ESEM in the investigation of the dimensionality of the SPWB with this sample, we will stimulate others to apply it to a wider range of populations.
We used ESEM to compare the fit of various models that have been proposed and or detected using alternate analytic techniques in previous research. These included a 1-factor (global well-being) model, a 3-factor model (based on evidence for strong overlap between selfacceptance, environmental mastery, purpose in life, and personal growth), and a 6-factor model.
We also tested for the co-existence of specific and global factors by testing 3-and 6-bifactor models.
1 To assess the efficacy of ESEM for investigating the dimensionality of the SPWB, we also conducted a series of CFA on the same models estimated using ESEM. For illustrative examples of prototypical CFA and ESEM models see Figures 1-2.
Method

Participants
Data were collected from two samples of university students enrolled in a large Canadian university. Individuals were eligible to participate if they were enrolled in the introductory psychology course at the university and if they were fluent in English. All eligible students received the recruitment information for the study online, which was posted on the online platform that the university uses to recruit students to participate in various research studies. Data for Sample 1 were collected during the 2014 and 2015 academic years (N = 604), and data for Sample 2 were collected during the 2016 academic year (N = 497). All of these data were collected as part of a larger study on student well-being. Data for the 2014 and 2015 years were combined to achieve a sufficient sample size for purposes of analysis as these data were collected prior to the decision to employ ESEM to examine the factor structure of the SPWB.
Ethical approval for these studies were obtained from the Non-Medical Research Ethics Board at the University of Western Ontario (Sample 1 Reference Number: 106297/107341; Sample 2
Reference Number: 107804).
Similar data cleaning procedures were conducted for both samples prior to analyses.
First, data from participants were excluded based on their responses to direct-check careless responding items interspersed through out the survey (Kam & Meyer, 2015) . The careless responding items indicated to participants which response option to select for that item (e.g., "Please select Strongly Disagree for this item"). In Sample 1, participants who responded correctly to at least five out of six careless responding items were retained (n = 590). In Sample 2, participants who responded correctly to at least four out of five careless responding items were retained (n = 451). Second, given that average survey completion time for both samples was approximately 30 minutes, we omitted data from those who completed the survey in less than 10 minutes and may have given insufficient attention to the task. This resulted in the elimination of 17 cases in Sample 1 and two cases in Sample 2. Final Ns for purposes of analysis were 573 and 449 for Samples 1 and 2, respectively.
The average age in Sample 1 was 18.38 years, with 65% of the population identifying as female. A majority of the participants indicated they were Caucasian (53%), while 17% indicated they were Chinese, 12% were South Asian, nearly 5% indicated they were Arab, and less than 4% each indicated they were Black, Korean, Southeast Asian, West Asian, Japanese, Filipino, Aboriginal or Latino. In Sample 2, the average age was 18.2 years old, and the sample was 81%
female. Again, approximately half of the sample identified as Caucasian (52%), while 22% indicated they were Chinese, 12% were South Asian, and 4% or less each reported they were Arab, Black, Korean, Southeast Asian, West Asian, Japanese, Filipino, Aboriginal or Latino.
Because of its broad appeal, the introductory psychology course draws students from a variety of disciplines. For both samples, approximately one third of the participants were from the Faculty of Social Science, one third were from the Faculty of Science, and one fifth were from the Faculty of Health Sciences, with the remaining students distributed across almost all of the other smaller faculties.
Measures
Psychological well-being. We measured psychological well-being using the 9-item versions of the SPWB developed by Ryff (1989) . We opted to use the 9-item versions of the scales to achieve a balance between length and content breadth. Participants responded to the measure on a 6-point Likert-type scale from 1 (strongly disagree) to 6 (strongly agree). When referring to specific SPWB items in our results, we use item codes and these can be found in the Appendix along with the full content of the scales. Descriptive statistics for all items can be found in Online Resource 1.
Analyses
Analyses were conducted using Mplus (version 7.3, Muthén & Muthén, 2014) .
Preliminary analyses revealed that the responses to the SPWB items were slightly skewed (Sample 1: -1.519 to .469; Sample 2: -1.581 to .526). Therefore, all models were estimated using robust Maximum Likelihood (MLR). MLR calculates fit indices and standard errors robust to violations of normality assumptions, as well as to the nature of Likert response scales with five or more response categories (Finney & DiStefano, 2013) . We evaluated five models using CFA and four models using ESEM. In both cases, we evaluated 3-and 6-factor models; a 1-factor model was also tested using CFA. 2 The 3-factor model was created by combining environmental mastery, self-acceptance, purpose in life, and personal growth. We also tested bifactor CFA and ESEM models in which all items loaded on both the specific and global factors. Bifactor models 2 In the past, some investigators have reported that fit improves in models allowing correlations among the residuals for adjacent items and/or by allowing negatively worded items to load on a method factor (e.g., . Due to the complexity of the ESEM models tested here (e.g., 6-bifactor model), we did not use either of these procedures to account for potential method variance. However, inspection of the modification indices provided by Mplus suggested that applications of these procedures would be unlikely to improve model fit substantially. Details regarding these modification indices can be found in Online Resource 2.
with both three and six specific factors were tested. All CFA models were specified so that items were only allowed to load on their corresponding factors and all cross-loadings were constrained to zero. In bifactor CFA models, the factors were specified to be orthogonal and items were only allowed to load on their corresponding specific factor and the global factor. ESEM models were specified using target rotation, allowing all items to load on all factors with cross-loadings for each item on non-corresponding specific factors estimated to be as close to zero as possible.
Bifactor ESEM models were estimated using orthogonal target rotation where latent correlations between factors were constrained to zero.
Considering the oversensitivity to sample size and minor changes in specifications of the chi-square difference test (Marsh, Hau, & Grayson, 2005) , recent research employing ESEM (e.g., Howard et al., 2016; Morin et al., 2016; Sánchez-Oliva et al., 2017) has instead relied on goodness-of-fit indices and inspection of parameter estimates to compare models. Consistent with these earlier studies, all models were evaluated using multiple goodness-of-fit indices and information criteria: the comparative fit index (CFI), the Tucker-Lewis index (TLI), the root mean square error of approximation (RMSEA), the Akaike Information Criteria (AIC), the Bayesian Information Criteria (BIC), and the sample-size adjusted BIC (ABIC). Following guidelines by Hu and Bentler (1999) (Browne & Cudeck, 1993) . When comparing models, we were guided by Chen's (2007) suggestion that an increase in CFI of .005-.010 and a decrease in RMSEA of .010-.015 indicates a significant improvement in fit to the data. AIC, BIC, and ABIC values were also used to compare models,
with lower values indicating a better fit to the data. Although the guidelines above were originally established for CFA, previous research has used them to evaluate the fit of models derived using ESEM (e.g., Howard et al., 2016; Morin et al., 2016; Sanchéz-Oliva et al., 2017) .
When comparing models using CFA and ESEM, it is important to keep in mind that fit will generally be better for comparable ESEM models because they involve less restrictive assumptions for cross-loadings (i.e., the loadings are targeted to be as close to zero as possible rather than being fixed at zero). Morin et al. (2016) point out that a more important consideration when comparing CFA and ESEM models is to examine the parameter estimates (e.g., correlations among the latent factors) to determine which are more in line with theory.
Results
Model values on goodness-of-fit indices and information criteria for both samples can be found in Table 1 . Bifactor CFA models did not converge after 5,000 iterations in Sample 2 and, therefore, are not reported here. Results of the factor analyses indicated that CFI and TLI values for CFA and ESEM models fell below acceptable levels in both samples, whereas the RMSEA suggested that these models provided good fit. The exception was the 6-bifactor ESEM model in Sample 1, which did meet the cut-off on the CFI for acceptable fit (CFI = .914). Generally, comparisons of the models based on the information criteria supported the fit of the ESEM models over the corresponding CFA models as expected, given the number of additional parameters that are freely estimated in ESEM solutions. Comparisons of the models also supported the fit of all multidimensional models over the unidimensional solution. These results suggest that the presence of cross-loadings that are not allowed by CFA are likely one of the sources of poor fit for these models. Supporting this conclusion, the ESEM models also reduced the latent factor correlations as expected when compared to the corresponding CFA models (see Online Resources 3-6 in the supplementary materials). For example, the average correlation between latent factors in the 6-factor ESEM models (Sample 1 |Mr| = .273; Sample 2 |Mr| = .265)
were less than half of the average correlation in the corresponding 6-factor CFA models (Sample 1 |Mr| = .643; Sample 2 |Mr| = .627). Finally, the 6-factor solutions were all found to fit the data better than their corresponding 3-factor solutions. Based on the results above, only the detailed comparisons between the 6-factor ESEM model and the 6-bifactor ESEM model are reported here.
The 6-bifactor ESEM model resulted in a better fit than the 6-factor ESEM model in both Overall, these results suggest that the specification of a global factor improved the fit of the ESEM model as expected. The 6-bifactor ESEM model provided the best fit across all solutions, likely because it allows the small cross-loadings for each item present in the 6-factor ESEM model while simultaneously specifying the global factor necessary to account for the variance shared by most of the items in the SPWB. However, according to Morin et al. (2016) , model selection should be based on the examination of parameter estimates as well as on goodness-offit values, so we examined item loadings for these two solutions more closely to determine if the 6-bifactor ESEM model could be considered a better fit to the data than the 6-factor ESEM when parameter estimates were also considered. Parameter estimates for all 6-factor solutions are reported in Online Resources 7-10 in the supplementary materials.
Item loadings for the 6-factor ESEM solutions indicate that the specific factors were not clearly defined by the intended items. Indeed, the average item loadings per factor in both samples were below .5 (Sample 1 target |Mλ| = .437; Sample 2 target |Mλ| = .434) and two of the specific factors had at least one item with a loading below .25 (i.e., less than 7% of the item variance was explained by its corresponding specific factor). The cross-loadings were small on average (Sample 1 cross |Mλ| = .105; Sample 2 cross |Mλ| = .120), but ranged in absolute value from .003 to .502 in Sample 1 and .000 to .557 in Sample 2.
In comparison, parameter estimates for the 6-bifactor ESEM solutions revealed support for a global factor. Notably, this evidence is weaker in Sample 1 (global |Mλ| = .439) than it is in Sample 2 (global |Mλ| = .535), but item loadings on the global factor in both samples were often larger than loadings for these items on their corresponding specific factors (Sample 1 target |Mλ| = .310; Sample 2 target |Mλ| = .315). Similar to the 6-factor ESEM solutions, there were also small item cross-loadings on average (Sample 1 cross |Mλ| = .100; Sample 2 cross |Mλ| = .100).
The absolute range of cross-loadings for the 6-bifactor ESEM solutions indicate that crossloadings were reduced in comparison to the 6-factor ESEM solutions (Sample 1: .000-.386;
Sample 2: .001-.421). These results suggest that the 6-bifactor ESEM solution is the best-fitting model to the data and a global factor is crucial in accounting for the variance shared by most of the items in the SPWB.
Discussion
Multidimensionality of the SPWB
Our objective in the present research was to investigate the factor structure of the SPWB using ESEM in addition to more traditional CFA. ESEM addresses some of the limitations inherent in CFA (e.g., forcing zero cross-loading) and has been used with success in clarifying the structure of measures with similar issues as the SPWB (e.g., Howard et al. 2016; Sánchez-Oliva et al., 2017) . Based on our results with data collected from two samples of university students, the SPWB appears to be multidimensional. All the multidimensional solutions in our analyses provided a better fit to the data than a unidimensional solution. Relatedly, it appears that the 6-factor structure originally proposed by Ryff (1989) provides a better fit than a more parsimonious 3-factor structure proposed by some researchers (Abbott et al., 2006; Burns & Machin, 2009 ).
Some researchers have noted that, while a 6-factor solution produced the best fit, the factors were highly correlated, indicating the need for a second-order factor (van Dierendonck, 2004 ), or that they had to include method factors and correlated errors among some items to achieve acceptable fit . Our results suggest that, to some extent, these issues might be caused by limitations inherent in CFA. When applied to measures with overlap in item content across correlated constructs, in the absence of a global factor and cross-loadings, CFA is forced to account for the shared item variance by inflating the latent factor correlations (Asparouhov & Muthén, 2009 ). The best-fitting solution in the present research was the 6-bifactor ESEM solution, likely because it: 1) reduces latent factor correlations by allowing small cross-loadings to account for overlap in item content; 2) specifies a global factor to account for shared variance resulting from experiences that contribute to overall well-being; and 3) contains specific factors reflecting meaningful distinctions as articulated by Ryff (1989) in her theory of psychological well-being.
Item Quality in the SPWB
Although the results of our analyses indicate that a 6-bifactor ESEM solution best reflects the structure underlying the SPWB, this does not attest to the quality of the SPWB as a multidimensional measure of well-being. Closer inspection of the parameter estimates for the 6-bifactor ESEM solution in both samples suggests that there are items that do not adequately reflect their intended specific factor or the global factor, at least for a university student population; see Table 2 for a summary of parameter estimates. While an in-depth analysis of the quality of the SPWB on an item-by-item basis is beyond the scope of this paper, we identify general categories of items that illustrate the issues that might be addressed in the future.
First, there are items on the SPWB that appear to be solely indicative of a global experience of psychological well-being rather than the specific factor they were intended to measure. These items were characterized by large loadings on the global factor and substantially smaller loadings on all other factors, including the target factor. Items in this category could be problematic in that they do not reflect the unique aspects of their corresponding subscale and Second, there are items that have cross loadings on one or more factors that are substantially higher than the target-factor loading. For example, the item "I do not fit very well with the people and the community around me" has a higher loading on the Personal Relations factor than on the intended Environmental Mastery factor (EM14R; Sample 1: .358 vs. -.082;
Sample 2: .421 vs. -.076). Again, inclusion of such items in the computation of scale scores can result in misinterpretation of the scores and their relations with other variables. In cases like the example given here, it might be better to re-classify the item than to delete it. Indeed, the content of item ER14 seems more indicative of "having warm, satisfying trusting relationships with others" (Positive Relations; Ryff, 1989 Ryff, , p. 1072 than of "being able to choose or create contexts suitable to personal needs and values" (Environmental Mastery; Ryff, 1989 Ryff, , p. 1072 .
Third, some items are characterized by modest loadings on all factors. These items are problematic because they do not appear to be good indicators of any of the specific factors, or of the global factor. Consequently, they too are likely to contribute to misinterpretation of scale scores and their relations with other variables. One example is the item "there is truth to the saying you can't teach an old dog new tricks," (PG51R) for which the highest loading was .241
on the Global factor in Sample 1 and .328 on the Personal Growth factor in Sample 2. Items such as these might best be replaced in subsequent revisions of the SPWB.
Limitations and Future Research Directions
Our study contributes to the on-going debate regarding the dimensionality of the SPWB by applying a new analytic technique, ESEM, to data obtained from two samples of university students. The consistency in findings across the two samples adds to our confidence that the best fitting factor structure for the SPWB is one including a global factor and six specific factors corresponding to the dimensions of well-being identified by Ryff (1989) . However, our study is not without limitations, the most notable being our exclusive use of university students.
Although university students, and young adults in general, constitute a large segment of the population for whom psychological well-being is very important, we cannot attest to the generalizability of our findings to other segments of the population. We strongly encourage additional research applying the new ESEM methodology using more diverse samples and/or other segments of the population where the SPWB might be applied in research and practice (e.g., older adults; disadvantaged youth).
One reason to question whether the results of our study will generalize to other segments of the population is item content. Although all items on the SPWB are likely to be interpreted somewhat differently depending on the individual's life circumstances, some items in particular might seem less relevant to young as opposed to middle-aged or older adults. The Personal
Growth item "I gave up trying to make big improvements in my life a long time ago" is one example. If students interpreted and responded differently to such items than would older adults, this might have affected our results. Going forward, it is important to consider whether it would be best to eliminate items that might be interpreted differently by large segments of the population, or to develop different versions tailored to segments of the population that might be of special interest for research or practical purposes.
Our analysis was also limited to the 54-item version of the SPWB with its 9-item subscales. As noted earlier, longer versions (84 or 120 items) of the instrument include more diverse content and tend to have higher reliability than shorter versions with more restricted content but often do not provide support for the theorized 6-factor structure. The 54-item version was chosen for the present research because it provides a nice balance between length and content breadth. However, it is possible that our results might have been different had we used longer or shorter versions. Again, we encourage additional applications of ESEM with the other versions. The findings with longer versions could be of particular interest because they provide data for a wider range of items that would be helpful in scale refinements.
We also encourage future research to examine the factor structure of the SPWB using other methods, most notably, Bayesian CFA. Bayesian estimation, similarly to ESEM, overcomes the unrealistic constraints of traditional CFA by allowing the researcher to specify a prior distribution that models small but non-zero item cross-loadings alongside freely estimated loadings for items on their corresponding scale factors (Muthén & Asparouhov, 2012) . The
Bayesian approach has an advantage over other approaches based on maximum likelihood, including ESEM, when there is information available to specify an a priori distribution.
Alternatively, in the absence of such information (as in the present case), one can estimate an initial prior distribution based on theory; however, these priors are likely to be highly subjective and should be evaluated using sensitivity analysis, wherein the results of multiple prior distributions are compared to determine the impact of the prior on the posterior distribution (van de Schoot et al., 2014; Zyphur & Oswald, 2015) . Although the application of such an approach goes beyond the objectives of the present study, our findings using ESEM might guide the estimation of an a priori distribution for future applications of Bayesian CFA.
Implications
Our findings have important implications for applications of the SPWB in research and practice involving university students (and perhaps young adults more generally). The evidence we provide for the superior fit of a model with six specific factors and one global factor suggests that future researchers might begin by repeating this analysis to create factor scores for use in subsequent analyses linking well-being to other variables. Among other things, studies might be conducted to determine whether specific factors add incrementally beyond the global factor to the prediction of outcome variables of interest.
In contrast, practitioners are more likely to interpret the raw score composites for the six specific scales and/or the global measure of well-being. Our findings suggest that such interpretations, particularly for the individual scales, could be problematic. The creation of composite scores involves equal weighting of all designated items, each of which is assumed to be content relevant. Our findings suggest that this is not the case. Indeed, some items have very low loadings on the designated specific scale and/or on the global factor and should therefore not be included in creation of composites. This raises the question of whether there might be some reduced number of items that could legitimately be combined to produce meaningful composite scores. To address this question, we examined the pattern of loadings for each item in Table 2 , and used the following criteria to generate recommendations that are summarized in the Appendix. Items with loadings of .40 or above on its designated factor in both samples were deemed appropriate for inclusion in a composite scale for that factor. Similarly, items with loadings of .40 or above on the global factor for both samples were deemed appropriate for inclusion on an overall well-being measure. Items with loading loadings of .40 or above on both the designated specific factor and on the global factor were deemed appropriate for inclusion on both the specific and global composites (assuming they are not used together in comparative analyses).
As can be seen from the Appendix, if we assume that a minimum of three items is sufficient to form a composite scale, only the Autonomy and Positive Relations factor qualify, with four and three items, respectively. The alpha coefficient for these two scales were .767 and .728, respectively, in Sample 1, and .734 and .767 in Sample 2. In contrast, there are many items that would qualify for inclusion on a composite global well-being scale, but these are spread unevenly across the specific factors, varying from two (Autonomy) to nine (Self-Acceptance).
The alpha for such a global measure is .932 in Study 1 and .936 in Study 2. Taking the best two items per factor to create a balanced scale yields an alpha of .852 in Study 1 and .862 in Study 2.
Again, these recommendations and the findings upon which they are based, must be interpreted with caution given that they are derived from two samples, both consisting of university students. But it is important to be equally cautious in interpreting composite scores based on the item assignments in the existing 54-item version of the SPWB. There appears to be a clear need for revisions to the SPWB, perhaps beginning with additional items for several of the existing scales. Once these items are available, it will be necessary to re-evaluate the factor structure to determine whether it is consistent with the multidimensional structure proposed by Ryff (1989) . We strongly recommend the use of ESEM or Bayesian CFA for this purpose.
Although our findings will be most useful as a starting point for the refinement of measures for use with young adults, the procedures we used in the present study can also be applied in the evaluation of measures for use with other populations.
Conclusion
Our findings suggest that the Scales of Psychological Well-being (Ryff, 1989) are best represented by a multidimensional structure. Specifically, the best-fitting solution is one that contains factors for each scale indicated by their respective items and a global psychological well-being factor indicated by all items in the measure. This conclusion derives from our application of a relatively new analytic procedure, exploratory structural equation modeling, and we strongly encourage additional use of this procedure to evaluate the factor structure of the SPWB with a more diverse population and/or a wider range of subpopulations.
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